Macrophages are involved in the protective role of human umbilical cord-derived stromal cells in renal ischemia-reperfusion injury.
Administration of fibroblastic cells derived from a number of tissues (collectively called "mesenchymal stem cells") has been suggested to be beneficial for renal repair and mortality reduction in renal ischemia-reperfusion injury (IRI), but the underlying mechanism is not fully understood. In the present study, our objective was to investigate the involvement of macrophages in the therapeutic effect of human umbilical cord-derived stromal cells (hUCSCs) on renal IRI. Twenty-four hours after reperfusion, hUCSCs were injected intravenously and resulted in significant improvements in renal function, with a lower tubular injury score together with more proliferative and fewer apoptotic tubular cells in kidney tissue. Moreover, hUCSCs reduced the infiltration of macrophages into renal interstitium especially at 5 days post-reperfusion, while the proportion of anti-inflammatory M2 macrophages was markedly increased. HUCSCs also alleviated the local inflammatory response in kidneys. The absence of macrophages during the early phase of reperfusion enhanced the therapeutic effect of hUCSCs, whereas macrophage depletion during the late repair phase eliminated the renoprotective role of hUCSCs. In vitro, macrophages cocultured with hUCSCs were switched to the alternatively activated M2 phenotype. Our data indicate that hUCSCs are capable of promoting the M2 polarization of macrophages at injury sites, suggesting a new mechanism for hUCSC-mediated protection in renal IRI.